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Claim Objections 

Claims 19 and 27 are objected to because of the following informalities: 

The dependency for claim 19 appears to be mistaken. For the purpose of 
examination claim 19 is considered being dependent on claim 18. 

Claim 27 recites the limitation "the at least one data processor" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed put)licatlon in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent In the United 
States. 

Claims 1,2, 4-6, 8-10, 12. 13, 15-18. 20, 21, and 23-25 are rejected under 35 
U.S.C. 102(b) as being anticipated by Yanagawa, U.S. Patent Appl. Pub. No. 
2001/0046163. 

Re claims 1 and 17, Yanagawa discloses a data memory interface apparatus arid 
a method of interfacing to a data memory, comprising: 

at least one interface for transmitting data and receiving data at a first data rate 
(paragraph 0045, lines 1-9, FIG. 1, 10, 12); 

at least one memory interface for transmitting data to and receiving data from at 
least one dual data rate memory at a second rate (paragraph 0045, lines 1-6, lines 9-1 1 . 
FIG. 1, 10, 11. paragraph 0002, lines 4-8); 
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at least one processing circuit for generating and receiving at least one dual 
edged data strobe to transmit data and to receive data from the at least one dual data 
rate memory (paragraph 0047, lines 1-8, FIG. 1). 

[Yanagawa discloses the memory controller being an intermediary for control 
between the microprocessor and the dual data rate memory (paragraph 0045, lines 1- 
6). In addition, Yanagawa discloses the processor interfacing with the memory controller 
via a 64-bit wide bus and further the memory controller being connected with the dual 
data rate memory via a 32-bit wide bus (FIG. 2, DATA (64bit) and DATA (32bit)). To 
take advantage of the dual data rate memory, the data stored in separate latches within 
the memory controller (each holding 32 bits) is alternatively transferred on the rising and 
falling edges of the strobe signal (as described above) and implementing a higher clock 
frequency (paragraph 0051, line 1 - paragraph 0053, line 14). Thus, on one side of the 
memory controller (towards the processor) the transmission and reception of data is 
based on first data rate, whereas the transmission and reception of data on the other 
side of the memory controller (towards the dual data rate memory) is based on a 
second data rate. Thus, Yanagawa inherently discloses at least one interface for 
transmitting data and receiving data at a first data rate and at least one memory 
interface for transmitting data to and receiving data" from at least one dual data rate 
memory at a second rate]. 

Re claims 2 and 18, Yanagawa further discloses the apparatus and method 
wherein the at least one interface uses a clock operating at the second frequency data 
rate and at least one phase reference signal to clock data into or out of the at least one 



Application/Control Number: 10/684,789 Page 4 

Art Unit: 21 16 

interface (paragraph 0053, lines 1-9, paragraph 0054, lines 1-6, paragraph 0056, lines 
1-3, paragraph 0058, lines 1-6, paragraph 0059, lines 1-3). 

Re claims 4 and 20, Yanagawa further discloses the apparatus and method as 
per claims 2 and 18 wherein the at least one. phase reference signal is distributed in a 
daisy chain to a plurality of processing modules In the at least one of processing circuit 
(paragraph 0054 lines 1-6, paragraph 0056, lines 1-11, FIG. 3, 51-1 - 51-4). 

Re claim 5, Yanagawa further discloses the apparatus wherein the at least one 
interface comprises at least one register for clocking data into or out of the at least one 
interface according to a clock operating at the second data rate (paragraph 0051 , line 1 
- paragraph 0053, line 14, FIG. 2). 

Re claims 6 and 21, Yanagawa further discloses the apparatus and method 
wherein the at least one processing circuit comprises at least one delay lock loop for 
delaying the at least one dual-edged data strobe (paragraph 0063, lines 1-9, paragraph 
0065, lines 1-5, paragraph 0085, lines 1-10, FIG. 5, 6, and 7). 

Re claims 8 and 23, Yanagawa further discloses the apparatus and method 
wherein the at least one processing circuit comprises at least one alternating inverting 
tree for generating the at least one dual-edged data strobe (paragraph 0122, lines 1-8, 
FIG. 14). 

Re claims 9 and 24, Yanagawa further discloses the apparatus and method 
wherein the at least one processing circuit generates data according to a first edge of a 
clock operating at the second data rate and generates the at least one dual-edged data 
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strobe according to a second edge of the clock that immediately follows the first edge 
(paragraph 0121, lines 12-19, FIG. 13B). 

Re claims 10 and 25, Yanagawa further discloses the apparatus and method 
wherein the at least one processing circuit selectively gates the at least one dual-edged 
data strobe when receiving data from the at least one dual data rate memory 
(paragraph 0053, lines 1-14, paragraph 0058, lines 1-6, paragraph 0065, line 1 - 
paragraph 0072, line 4). 

Re claim 12, Yanagawa further discloses the apparatus wherein the at least one 
processing circuit comprises a plurality of processing modules for processing bytes of 
data transmitted to and received from the at least one dual data rate memory (FIG. 2, 
processing modules in 10). 

Re claim 13, Yanagawa further discloses the apparatus wherein the at least one 
processing circuit comprises at least one data memory for storing data received from 
the at least one dual data rate memory (FIG. 2, LATCH CIRCUIT 27. 32, 33). 

Re claim 15, Yanagawa further discloses the apparatus wherein the at least one 
dual data rate memory comprises DDR SDRAM (paragraph 0113, lines 1-19). 

Re claim 16, Yanagawa further discloses the apparatus wherein the at least one 

» 

interface coriiprises at least one buffer (FIG. 2, LATCH CIRCUIT 27. 32. 33). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 7 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yanagawa U.S. Patent Appl. Pub. No. 2001/0046163. 

Re claims 7 and 22, Yanagawa discloses the apparatus and method as per 
claims 6 and 21. 

Yanagawa does not specifically state the at least one delay lock loop provides 
substantially equal delays for a 100 MHz dual-edged data strobe and a 133 MHz dual- 
edged data strobe. However Yanagawa discloses' plurality of variable delay elements 
(included in the delay locked loop as described previously) (FIG. 3, 51-1 - 51-5) where 
each variable delay element provides a variable and equal delay for the strobe signal 
(paragraph 0062, lines 1-10). Thus, the delay affecting the strobe signal is variable 
(applicable for different strobe clock frequencies e.g. 100 MHz and 130 MHz) for 
accommodating different data rates. Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time of applicant's invention to use variable delay lock loop 
providing variable delays for the data strobe signal, as suggested by Yanagawa in order 
to implement the at least one delay lock loop provides substantially equal delays for a 
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100 MHz dual-edged data strobe and a 133 MHz dual-edged data strobe. One of 
ordinary skill in the art would be motivated to do so in order to accommodate the 
different dual data rate memories operating at different clock frequencies. 

Claims 14, 27, 29, 30, and 32 are rejected under 35 U.S.C, 103(a) as being 
unpatentable over Yanagawa U.S. Patent Appl. Pub. No. 2001/0046163 in view of Lai et 
a!., U.S. Patent No. 6,738,880. 

Re claim 14, Yanagawa discloses the apparatus as per claim 13. 

Re claim 27, Yanagawa discloses a data memory interface apparatus 
comprising: 

at least one interface for transmitting data to and receiving data from at least one 
data processor at a first data rate using a clock signal operating at a second data rate 
and a phase reference signal (paragraph 0045, lines 1-9, FIG. 1, 10, 12, paragraph 
0051, lines 1-12, paragraph 0053, lines 1-9, paragraph 0054, lines 1-6, paragraph 0056, 
lines 1-3,. paragraph 0058, lines 1-6, paragraph 0059, lines 1-3); 

[Yanagawa discloses the memory controller being an intermediary for control 
between the microprocessor and the dual data rate memory (paragraph 0045, lines 1- 
6). In addition, Yanagawa discloses the processor interfacing with the memory controller 
via a 64-bit wide bus and further the memory controller being connected with the dual 
data rate memory via a 32-bit wide bus (FIG. 2, DATA (64bit) and DATA (32bit)). To 
take advantage of the dual data rate memory, the data stored in separate latches within 
the memory controller (each holding 32 bits) is alternatively transferred on the rising and 
falling edges of the strobe signal (as described above) and implementing a higher clock 
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frequency (paragraph 0051, line 1 - paragraph 0053, line 14). Thus, on one side of the 
memory controller (towards the processor) the transmission and reception of data is 
based on first data rate, whereas the transmission and reception of data on the other 
side of the memory controller (towards the dual data rate memory) is based on a 
second data rate. Thus, Yanagawa inherently discloses at least one interface for 
transmitting data to and receiving data from at least one data processor at a first data 
rate using a clock signal operating at a second data rate and a phase reference signal 
(the reference signal addressed above)]. 

at least one memory interface for transmitting data to and receiving data from at 
least one DDR SDRAM at a second data rate according to at least one DQS signal 
(paragraph 0047, lines 1-8, FIG. 1, paragraph 0113, lines 1-19); 

at least one processing circuit comprising: 

at least one circuit for selectively gating at least one DQS signal received 

from the at least one DDR SDRAM (paragraph 0053, lines 1-14, paragraph 0058, 

lines 1-6, paragraph 0065, line 1 - paragraph 0072, line 4); 

at least one delay lock loop for delaying at least one DQS signal received 

from the at least ope DDR SDRAM (paragraph 0063, lines 1-9. paragraph 0065, 

lines 1-5, paragraph 0085, lines 1-10, FIG. 5, 6, and 7); and 

and at least one alternating inverting buffer tree for generating a plurality 

of DQS signals from the delayed at least one DQS signal to clock data 

(paragraph 0122, lines 1-8, FIG. 14). 
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Re claim 14, Yanagawa fails to disclose the at least one data memory comprises 
at least one FIFO. 

Re claim 27, Yanagawa fails to disclose at least one FIFO for storing data 
received from the at least one DDR SDRAM and clock data into the at least one FIFO. 

Lai teaches a buffer in a memory access system (column 1, lines 14-16) 
including two FIFO buffer memories for buffering the data transferred between the 
memory and the control chip set (column 2, lines 13-19, FIG. 3, 342, 344). In Lai, the 
memory buffer is used with DDR DRAM memory (column 1, lines 26-26) and provides 
for interfacing between the slower memory and faster processor (column 1, lines 36-40. 
Thus, the necessity for lowering the processor's speed in order to accommodate the 
slower memory data transfer is avoided (column 1 , lines 49-53). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to use the memory interface buffer including FIFO memories, as 
suggested by Lai with the apparatus disclosed by Yanagawa in order to implement the 
at least one data memory comprises at least one FIFO, at least one FIFO for storing 
data received from the at least one DDR SDRAM, and clock data into the at least one 
FIFO. One of ordinary skill in the art would be motivated to do so in order to prevent 
from lowering the fast processor clock when operating with lower data transfer memory. 

Re claim 29, Yanagawa further discloses the apparatus wherein the at least one 
phase reference signal is distributed in a daisy chain to a plurality of processing 
modules in the at least one processing circuit (paragraph 0054 lines 1-6, paragraph 
0056, lines 1-11, FIG. 3, 51-1-51-4). 
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Re claim 30, Yanagawa further discloses the apparatus, wherein the at least one 
processing circuit generates data according to a first edge of a clock operating at the 
second data rate and generates the at least one DQS signal according to a second 
edge of the clock that immediately follows the first edge (paragraph 0121, lines 12-19, 
FIG. 13B). 

Re claim 32, Yanagawa further discloses the apparatus wherein the at least one 
processing circuit comprises a plurality of processing modules for processing bytes of 
data transmitted to and received from the at least one DDR SDRAM (FIG. 2, processing 
modules in 10). 

Allowable Subject Matter 

Claims 3, 11, 19, 26, 28, and 31 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Re claims 3, 19, and 28, the prior art of record fails to discloses or suggest, 
individually or in combination the apparatus and method as per claims 2, 18, and 27 
wherein "the at least one phase reference signal is indicative of either rising edges or 
falling edges of a clock operating at the first data rate". 

Re claims 1 1 , 26, and 31 , the prior art of record fails to discloses or suggest, 
individually or in combination the apparatus and method as per claims 10, 25, and 27, 
wherein "the at least one dual-edged data strobe is gated off from at least a portion of 
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the at least one processing circuit when the at least one dual-edged data strobe is in 
high impedance state". 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stefan Stoynov whose telephone number is (571) 272- 
4236. The examiner can normally be reached on 8:00AM-4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Lynne Browne can be reached on (571) 272-3670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR, 
status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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